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OMcHptloa 

Th9 praMit Invention relatas to «n tqueous oompositkxn which can be Injected Into the dfcUetory tyttam 
c# e patient end the purpose of which ts to opedty certain organs with a view to thek* diagnostic examination 
with X-f«ym. This composition ts formed o# a suspension, in a physiologically acceptable aqueous medium, of 
nposomee as vesidee with a phoaphoiipidic membrane contalnina. encapsulated in these vesides. an aqueoua 
solution of at least one iodinated compound which is opaque to the X*rays. 

It Is known to use suspensions d liposomes as vehicles for the transportation. In certain organs which am 
to be atiidied. of opadtying aoenta Intended for radlosoopie exarr^nationa Thua. the specification of US-A- 
4J9Z859 deacribea such a suspension of liposomes constituted of lecithin and sterols and containing about 
20 to 60% by weight of a contrast agent Intended for the examination of organa. particularly of organa In relation 
with the mticuioendotheHal and cardiovascular systems, aa weU as lymphographie examinationa. Among such 
oontmt agents, the following oompounda are referrsd to in thia specification: 

N>r -bisP4iydioxy4Khydroxymethyt)^thyfl-M(2-hydroxy4^ 
dicartoxy-amide (lopamidoO : metrtzamide; dialrtzolc add; sodium diatrtzoate; meglumine diatrizoate; 
aoetrtzole add and Ka sduble salts: diprotrtzoic add: iodamide, sodium iodlpamide. meglumine lodlpamide. 
iodohippurto add and the sduble salta thereoft lodomethamic add; iodopyracetiodo-2*pyridone-N-acetic add. 
3.SNd il o do 4 p yridone-N^tic add (lodopyraceQ; the diethyllammonium salt of the preceding add; idh^mie 
add; metrtmic add and the aalts thereof, the Ipanoie, iocetamie. iophenoxic adds and their sduble salts; 
sodltan tyropanoato. sodium Ipodate and also other simasr iodised compounds. The tipidic membrane of the 
nposomee which are uaed in accordance with thia document mainly containa phosphdipids. a atsfd, lecithin, 
dicetyl phoaphato or staaryl amine, and an organic advent Always in accordance with thia document it le 
possMe to prepare such llposomea by the selected Upidic components being mixed In a container with an 
organic advent such aa chloroform, dichloromethane, ethyl ether, cartm tetrachloride, ethyl acetate, dioxane, 
THF, eta After having evaporated the vdatOe oompounda under reduced pressure, the lipidic mixture to 
dtsperaed in e buffering sdution conteining e measured quantity of an opacifying agent The wote is then stb-red 
for several hours, thia causing the formation of liposomes, a part of the diaperabn liquid (containing the 
opadfying agent) then being encapadated In the llposomic vesidee which are thua produced. The dtaperaion 
ia then au^jedad to a sonication m order to reduce the size of these llpoaomee and the viacoaity of the 
diaperaion. 

There are other documente which are connected with the preparation of liposomee which contein 
opadfying agenta. 

For example, the specification of FRnA.2,56I.IOi describes a process for the preparation of lipoaomes which 
may contein X-ray opacifying agente. According to thia specification, there are first of afi prepared •precursors- 
of lipoeomee In organic adution, from which then the advent is pertially separated, thia adution containing a 
proportion d llpida which ens adapted to convert the monomdecdar membrane of the precursora hto 
bimdacular nwnbrane. Thie adution la then dispersed In an aqueoua medium and the reaidual solvent is 
oompl^ely dbnlnated. 

The spedfieatton of US^.567.034 describee X-ray opadf iers and the incorporation thereof Into the 
Qpoaomee ea vector of a oontraat product 

The apedfication of GB^M34,869deaeribee a technique for the preparation of llposomea. In aocordanoe 
with wMdi parHdee (I0|un) of a hydroeduble carrier agent (NeCI, saocharose, lactoae. etc) era coated with 
an amphipatfe agent the aubeequent dissdution of the carrter in an aqueoua medium yidding the lipoeomee. 
The Qoattig is effected by disperaing the adid partidee of the carrier In en organic adution of the lipid and of 
the product to be encepeuteted, among which era found the X<ontrast sgents. Among the amphlpattc agents, 
then are to be menttoned the saturated synthetic ledthina. 

The apedfieation of QB-A.2J35,268 dao deecribee e process for forming liposomee which may oonteki 
opacflera. atart^ from partidee of a hydroaduUe cerrler agent 

The spedfieatton of G&A-2J3S.647 describee a proceaa for the preparatloit of llpoaomee which era 
aomewhat simgar to that of the two preceding documente. except for the difference (hat the partidee of the 
cerrler matartel are inaduble. What are involved hera era mioosphefse of gtese or synthetfe rssin. Theee 
partidee era coated with efBm containing e lipid end. optionelly.anionicaurfBctantorchdesterd,bybrfndlng 
ftsm irtecontad with an organic eduttodtheseingredienta. the operstten 
Thereafter, by agttaltng theee spheree to an aqueous dispersion rnedlum to be encapedated. mora pa 
oontaintog an X^opadfief; then seperating out the tetter by fStration or centrf^^ there is obtained the 
dedrsd sdutton of nposomee. 

The epedfieatton of Q8-A*2J56.345 describee dtec^antfnated con^NMnda of trflodobenzoic edd as X- 
contrast agente and the incorpor at ion thereof into Itpoaomea. 
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Th»ydnetton oT G8-A-2J57^83 detcribM compounds wtilch m stmflar to thoM oT m« pmosding 
dooiment and th« Incorporation tharaof, in amounti of 20-60%, into llposomea. Th« lattar am In confortntty 
with tha prapcFBtton which ta descrit>ad in the apadflcatfon of US 3.957,97L 

The tpadneation d EP*A479.6dO deacrfbea a pn^caaa for preparing suapanskma of Itpoaomea. h 
aocordanoa with which a bloact^a aubstanca to ba ancapsdatad la disparsad in tha praaanca of llpida In oryanic 
adution. tha aohmnt ta avaporatad untfl thara la formation of a gal and thia lattar k radlapanad in a aaoond 
buffering aquaoua medium. 8y a suitaUa control of tha raapactlva quantitlaa of tha Ingradianta and of tha 
operating condltiona, thia reauita In a vary high degree of ancapaulation and a vary uniform dfaMbubon of the 
Upoaomicveaidaau 

Among olhar recent documenta which are connected with llpoaomea. aa vectors of contraat p^^ 
may alao be mentioned: A. HARVON e( at. Radioiogy 0960 WO, 507; PJ. RYAN at el, Biochtm. Blophya. Acta 
0963). 756, 106; S£. SELTZER et aL, AJR 0964) W3, 575; PJ. RYAN at al.. Radiology (1964) 152, 759; OX 
R02ENBER0, Radiology 0963) !49, 877; S. BENITA et al., J. Phana Sd 0964) 73, 1751; K.T. CHENG at li., 
tmmtigatlve Radiology 0967) ^ 47«; M.R ZALUTZKY et al., tnveatigatNe Radiology 0967) ^ I4W47. 

Although the aaid art diadoaed in the aforementioned documenta performe weU In experimental teata. 
certain practical problema aa ragarda utiisation remained to be reaotved. 

Thua, although the lipoaomie veaidea containing an opacifying agent are finally fixed in the liver and the 
liver and the apleen, it la also poaaible for them, with their disptaoament In the dreulatory ayatam. to be retained 
by the capilariee of the lunge with the risk of fitty amboliam. Moreover, the specific capacity of ancapaulation 
by volume and weight of iodinatad products of the actual llposonnea is relatively smafl (uaually less than I g of 
iodine per g of Dpida), and thia necessitates the injection of s relatively large quantity of iipida in order to achieve 
the deairad opactfying effect On thia aubject, it ia noted that in practice, it ia cuatomary to characterize e 
praperatlon a# Opoaomae by the amount of ancapadatad iodine aa g of iodine perg of lipide (ratio t/l), although 
obvioualy thia iodine la bonded to an oiganic molecule. Aa reganla the quantity of iodine necessary for an 
examination uaing X-raya. It la admitted that the opadf ication of the liver requirsa a concentration of the ofdar 
of 2-2.5 mgo# iodine pergoftiaaue,Le. about 6 g (weight of liver about 2.3 kg). Taking account of the tet that 
only about 40% of the Injected Itpoaomee era retained in the liver, it ia therefbre neoeaaary for a ndn^m of 
15 g of iodine to be adminiatarad. For a ratio I/I of t (a high value In the atato of the art) thia oorreaponda to 15 
g of Iipida, which oonatitutea an already considerable doae. It ia seen from thia that the major Intereat ia to 
moraaae the encapaulation capacity of the llpoaomae. 

By way of example, it ie notod that according to VJ. CARIDE, in CRC Critk»l Reviews in Therapeutte Drug 
Carrier Syatoma 0965), L t2MS3, the eneapaulation capacity of lipoaomea of the daaa wHkh he definee aa 
*toiaa unlamellar veeidee, (StJV), which have e diameter between 0.02 and 0^ ^m, ia of orxtor of 0.2 to 1.5 
l/mola, which oorreaponda, admitting a meen molecular weight of about 600 (phospholipids), to an 
ancapaulation capadtyof abouti to2ml/gof phoaphoiipida. Now it ia deatraUe to raise this capacfty to 5 ml/^ 
or mora, if poaaible, ao that the ratio M, for example, when encapsidting opacifying sduttons of the order of 
300 mg of iodine Ant may exceed the vakia of 1.5. 

Moreover, an appredable part of the iodine which ia contained by the preaent auapensk)na of li 
with opadf ying capacity la diaaolved bi the equeoue dispersion phaae and not encapaulatod wi^ 
(aee, far example, the suspenstone desoM in the specification of US-A4,I9Z659X Such a ai^ 
found to be undeelraUe becauee. at the time of kijection for diagnoatie purpoae, the por^ 
todine ie not ffaced in the oigana to be inveatigatad and doae not serve any uaefol purpoee. Coneequentty, bt 
orderl^^ thia 

The compoetfon aa defined In the dalm I permita the dlsedvanti^ of tack of encapsulate 
be ofvaroome. Actualy, during their experimenta, the preaent inventors have establiahed to their aurpriae that 
In "hormallaina" the eize of the veaidea of the adution of lipoaomee In a certain range of valuee, Le. by 
dMnatIng, by sUng by extruaton, the m^or part of the veak:lea with a db^ 
3 Mm, and piefiMably by keeping the major part of the veeidee at a ate which Ie b^we^ 
amount of encapaulated iotfine wee incraaaed in e significant manner. Thia ef fed Ie the rea^ 
in the epedffeencapeulation capadtyof the vesidee 0.«-thevokimeofencapaUated liquklln rdatton to the 
weight of the lipide of the veaioUar membranea), it being poaaM, In certain caaee fdr thte 
ml/g of lipid. 

In addition, and conatftuting another unexpected element the procedure of cdlbraling the aposomes haa 
made It poaaible to obviato. to a oonaidarable degree, the problem of the retention of the lipoeomee In the 
captOariaa of the hmga, the proportion of such Oposomeed^ectable in this organ decraaaing oonaidarably aa 
aoonaa the large aizellpoeomea, for example, exceeding 2 to 3pm. have been etMnatad It wa be apedfled 
hei« that by normdiaation, it la wished to stato that In aocordanoa with the definitione rd^ 
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r^ThW-T J«!!r^^^^ <fl««butlon curve: lhu«. Uith. presmt invention, ttw Index of the^ poMluefiity 

tot«lnun«.rorve.lde.5TSS 
fiSSrT^^'^"''^2'^"*™'«"'"«'«*^«^-'n«h •ectoneone.nied with the iwMmS 
techniques what h to l^underetood by polydlspenlvSy index. «»noemea witn the p«pentioo 

MuJ!,*'^^ *• ««««>v«1«« end by an appraprlale dioioe of the opacVybig lodlnated oonueunda 
dl.«^j«d «n the encpil..^, ^Hon .xortlnfl to deim I. it he. be«, P<ZS,\,S«^,^^^^ 
opedfyma canpoelUone eooording to dalm. 2, 3 end I. Idoreover. by to^DtS 

z^jr^"* frr""''*^' . 1.9. p«t of the win•^^2Ss?inSi:^^«^p:s^ 

J;^hvenJo^ 

J«rfb^ ta tt» epednation of USnMJ92.859 n»y. for lodln. oomenli of 6d%. «eh vta^wSi JTrSI 
hundrads of mPeA). It ie in fiict evident that the vi«»eity of the euapenelon of liiJoeoinee d^asee whw^ 

... P""^ lodlnetod opaclfyino eganto oontributoe alao to raieino the v<«MBily of the 

eoiutone (for example, en equeoua eolution of lopemidol et 300 g of iodine per litre hee a viKxnity of 8 8 mPa^ 
at 20'C and 4.7 mPa.a at 37^:) and any diminution of the concentration of the lodlnated compound in the 
dispersion medium of the llposomea wSI contributo to lowering thie viscosi^ 

The llpidte membrane of the llpoeomee of the oompoeitlon according to the Invention may be constat 
of the emphipetie oompeunda normelly employed In the uaual praetioe of llpoaomie suepenaiona. Such 
compounda are desoibed In the aforementtoned raferencee. It ia pmferrad to uee phosphoiipide. such ee the 
hydregenatod lecithine of soya (for example, the products NC-OSH* of Naltormann ChamieX dipeimitoyi 
phoBpheti(^ dMilne (OPPC). diatearoyi phoephatidyl choflne (DSPQ. sphingomyeline (SM) dicetylphosphato 
(DCP). dipaifflitoyt-phosphatidyl glycerol (DPPG) end dipabnitoyl phosphetidie add (OPPA). Conftrvto the 

aweatewl among the lipids employed in the preeent invention, thia not being eaeentiai fcr their stabahatton. 
TTie proportion of llpida lelativdy to the dispersion buffWng pheae io generiily of ^ 
preferably about 2 to 6%. The proportion of encapadatod liquid rdaUvely to the llpfcto (ratto v/l) la not below 5 
IIII!2.!Ilf rL!?,'!^*^ casee readi 20 mVg. Preferably, it ia between 5 end 15 ml/fl. and most ftwnjantly 

L--f!? S^I".!^ ****** 

fcnown ftom the afbrementioned referenoea; however, certain opadf ten are more suitoUe than othen aa 
rsgardaihe effective encapedation capacity of theirequeoua sdutiona in thellposomic veeideeend the stobflity 
of theee veddee In stoiaga Adudlyi oertoin of the opedfying agents in sdutkM sr« more diffkai^ 
ancv«Jated than others at ihe tlm^ 

eaaly than oth OTotrtsi de the llpoeoinicmernbrsne. In storage or at the th>e of handitog^ 

«t-l!LIII!!! !!?^' * f?*^ " 

rooaobenzolc add. such aa. to exainple. the sodium endter meglumine salte of diartolc add. and preferably 
the non*nte oonliwt meana, audi aa lopamidd or iomeprd. given aa a non^Wthg exempt 

i^ei^» uaed In equeoua adulton Ibnn with a concenbatlon wMdi Is between 100 end 4^ 
pwflwsb^ fli 250 to 380 gW. W» sudi s^ 

obtoto edamoi iiitiofencapsUatodledlnewhidimaybeuptoegoflodine^gofphoephdlpld. 
s-.- «»P««1 bylhellpoeomlevealdee mpreaente 
aMut 8 to 80% «r the total vduma of the suspension and mayi in cartato specid eases, exceed these vduee 
(upto7040KV 


have aphoaphoOpldle memteme with a power of encapautoting an opadfying aqueous Ifc^ 

g or todins pargof lipid (fMJ), ttts preoedure Is to normsliss the sizs of these veaidea. La. to sded an 

important preportlon of veddee of whidi the die ia cortolned wahto e given rsngs snd dW^ 

tettwdw^ range. By tha term TnBportont pre 
Dpownea. rrfarsncs is made to Ihs notion of polydhperihrtty 

COULTER Nan»«hsr sppsraba (rsgidared Trade Mark) - COULTER ELECTRONICS LTD, Great Brttain). 
T7«e acato of the vahiee of P rangee between 0 and O. A vdue of I corresponds to monodlmsndond pwtidea. 
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TOT pamcws oetwasn 100 and 250 nm. In th« prasent Invwitton. refamc* k macU to th« w«i.m 

It)* inlMrwii d«farrabaity tttarMT. whanof ttwy an •phMfeai only oocasionaay * 
Aiftouflh itM exact roMon why tho liposomie vesidas oontiinad bi this rang* hav* ttw capacty of 
h togratog iuch ■ high volunw htt not bee n alucit««J . » is pottiW. to 

tho Opoiome. below mit limit have an unfavouiable vdume/wrfaca ratio (aetiialy. the tZ*L dlametarVa 

^ '"•^^ ^•^•^ ««««nO •PProKlmataly 2^ 

•r»oflanplurflaineUaranda)n8oquenUy.thema«aoftheirmembiane.faragivencapa^ ishiahar RaLJ» 
lt»t by extrualon thnxigh a corr«aiy cdibrntod men,b«„e. the plurtamiTll^SSZ ..tllJiSrS 
la^ bi part. Into amaller llpoaonwa having a mondamallar membrane: • Ivga proportion of thesa •r»«nii. 
O^rfMJoaomea then oorresponds to the optimal dimensions MiitaUe for the composiiien aceonjing to the 

Jll^^S^^Ti^^JT^ •«*«ton- may vary beh^ a fraction ofaSr 

MdMvaralbam. Preferably, for membranes having a porosity which Is between about 0.4 and 2 urn. extrualon 
preaauiiM from 0.5 to 10 bar ars used. In mis way. I is posslbfo to assure f BtraB^ 
m«*«rf6rn». It Is quito understood mat the increasing of the W rat^ 
whM ttte aquaous dispersten phaaa contains an iodta 

«Ute evW^it that If thi. phase is dapriv«l of lodhe. It Is not possible to hav. an ino«S 
Iodine by passage of the exterior phase towards the interior of the vesidsfc 

mJHJ^*^ «i»ttWj«» mat the extrusion temperature playsapartin connection wHh me conoantnlion 
of opacifying agents of the solutloo encapsulated In me vesWaa. Thus. If the exfrualon la efltoed at nor^ 
ternpwatore. It Is possible to produce a oertein diminution of the Ifl relia On tt^ 

ItM phosphollpida fcnrtrig tha waa of ma liposomes, mare is obsarvad an Increaaa In mis mto^^ 
tomperMirea betwoan SO* and 90* am used, for example, in the region of 75»C. It may be hnaglned that the 
unwasd resirft wMch la obaarvad la due to a softening of the veeldes. caused by the raising of the 

■■n^ .?r? dlssohwd In the buffering aqueoua phaaa In which the llpoeomea am 

''»P'M»^mneaiMiQ^)len or uitaf Itation have advantageoualy been used, theee prooedures causing a 

Plylcal a yara>far»ba«weefl the vealdeetherwsehwssnd the said aquaoua phaaa. One* tt^ 
att^jam^Bpoaw^ 

PMaWatoi^Aioa the proportion of opacify 

ofmeordsrof2mg*<oraven0.2mgiw.withoutlhetosaofllposorne(lnev»abtowimeachoperato 
owaldarBttfclnganar^ 

«««m* of 8, ftar axampla. batween 10.000 and 250.000 g. It la alaa poasUa to obtein such rasulte by 
n*ra«aa U uii.ordlaiysls. In aoooniancewim ususitechnlquea.lt Is pos^ 

^.^I?*^ * *• "^"^ to ^ t™.*.^ >" • w« of hibea of which the wrt haa a detenn^ 
oortroOedporBsltjii far axarnpte. poreaof OJ iiman^ 

to me «tt«ion dacreaaes (by paaaage of a part of this suspanslon through me pw 
byftert solvent far example, a buffering ri*dure or a physiologies 

"WWquaa. rries»oim undaslreMa subatencas cenuined In the dispanlon OquM. partcuterly tha dHao^ad 
tetfn^ allmlnateA Furthermore, the microfltration pennlte allmlnatt^ 
Miutiona.aapadailym vary smaB residual vesldea. mis havhg m effect of bnpraving the 14 ratia 
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Am tmOm ooratftutino th« exterior suspension phase of ths liposomes, tt ts possible to use sofutfons wttkh 
ersoompetftHewtth the' IMng tissues end the lit^Jds of the dreuistory system. To tw mentiooed as ex 
0^ suet) solutions are the salt solutions, squeous solutions, buffered or not wth Tris. phosphate, etc (pH In the 
region oT neuMttj^ and th hypertonic solutions containing one or more substances selected from salt. 
S^fl%)endT^^ buffsring agents, etc One typical solution (0.8 Osm) contains glucose (0.7 M). NaQ 

preparation of suspensions o# liposomes cspable of being used ss starting producta In the present 
imrenteU is possible to use known technlquee. particularty those described In the previously dted references. 

Preferably used ts the REV method (d. F. Szoka et al. 0978), Proc NatL Acad. Sd, USA 75. 4194) and 
that described in the spedfication of EP^9.66a ' 

By application of these methods, there sre obtained Initial suspensions of liposomes which. In general have 
the tbOowing parameters: buffsr 0.9% NsCl 10 mM Tris. pH 7-7.5; 

-nplds.eboiitl% 

- total Iodine concentration, 20-30 mgM; 

- iodine concentration In the liposomes 1-2 g/g of lipids (solution of iopamidd at 300 grt). 

By subjecting such initial solutions to the sforementioned operations, there sre obtained opadfyfng 
oompoeUona in accordance with the invention. 

As the time of its use es opacifying agent by injection into laboratory animals, the composition sccording 
to the invention te shown to be very effisctlve, on account of ita specif ie opacifying power and Ks selectivity. 
Particularty obeerved las reduction by 30 to 40 times of the retention of iodine in the lungs. ItistobeparticulaHy 
noted that, with the present composition, using s total amount by weight of iodkie smelter than 20%. ft is possM 
to obtain diagnoatic results equivalent or superior to those obtained with suspensions according to the prior 
art (ae«, fbr example, US-Ar4J92,859), wherein the global concentration of iodine may reach 60% by weight 
of auspension of lipoaon>es. 

The experimental part which fbOows Sustrates the inventioa 


EXAMPLEI 


FW of sA. a solution is prepared which containa 57 mg of dipaimitoyi phosphstidic add (DPPA, Fluka) and 
543 mg dipatmltoyl phoephatidyl chdtne (DPPC, Ruica) In 42 ml of chloroforni To 20 ml of this sdution are 
added 20 ml of chtoroldrm and40 ml of dlisoprepyl ether and then, after stirring. 12 n4 of a 76% (pN) aqueoua 
adutlon o# meglumine diafirixoato, an iodinated opadfytng agent (Bracco). The mixtore obtained, heatad to 
50^ waa subjected for 5 mimites to ultrasonics (Braun Ijbsonic® 1510). The emulsion waa then conoentated 
at 45*C in a rotary evaporator unti a gel was obtained. A mixture of about S of the 76% aoueoua sobition 
ofmag famlne dietrteoato and 4 ml oTdistaed water was then introduced into theflaslcand the evaporation wee 
continued with rotation. After oteintng a honrwgeneous mixture, there was sgai^ 
ml of the edutionwtth 76% of meglumine diatrizoate anddmlofdlstlBed water and the last traces of sdventi 
were dMnated by evaporatioa The volume of the sdution of llposomee as obtained (sdution A) 
to 40 nil by meana of dtatOed water. 

The quantity or meglumine diaMzoato effectively encapsdated within the lipoe 
An aliquot cl the preparation obtained (5 mO was oentrifbgetod for 25 minutes at 235,00^ 
tafcan uphlO mlof aaallne eolutlon (0,9% NaQ. 10 mM TrisHQ, pH 7.2) snd then subjected to e second 
cenM^on operation (15 ntlnutee. 26,000 g). These phasee of centriftjgatlon, foUowed by taking up in 
luipenalon, were repeated anotherfour timea, this msklng possible the complete elimination of norvencapeu* 
tiMmeglanlne diattoataL After a last suspension in 5 ml. an aliquot of the sdution obtslned (0.9 (ti) waa 
added to OJ ml of 10% edution of eodlum dod ecyl^ ph ate and th en heated to 40*C for 5 minutee. By m 
the opiicd densty at 260 nm of this sdution. R wss determined St this stage that the find p^ 
2L4 mgM of meglumine dIatrtzData, corresponding to 10.4 mg of Iodine per ml. By dlsregerdlng the lessee of 
^U^ito^ibllshed that thie preparation would licewlee conteki 7.14 mgM of phoephdiplda. Le. an 
lpdlne/0h osph o fl pida ratto of 146. 

The remainder d the edutbn A waa brought to 75*C then •vHriM under heat through a polycarbonate 
fiter (NudeporsC) wlh a poroalty of I microit The edution obteined wee then coded to e^ 
and thereafter su^ected to a seriea of oenmigatfona, followed by bdng taken up ki suspensl^ 
above. Spectrophomefirle analysis of the supemetant liquid obteined after the fifth washing showed a residual 
iodine concentration in the externd phaae lower than 0.2 mg/M At this stage, the residue of Rpoeomee wae 
suspended In a totei volume of 7 nH of buffofttn order to determine th totdconcenMtonofiodkieinthefinsI 
preparation, an dlquet quantity of thteprsparstion waa incubated, aedeaoM above, for 5 minuter 
In the presence o# sodium dodseyl^phate.Spectrophotometite analysis show^ find preperation 

s • 


EP 0 314 764 81 


W.«ttoo/L75.Th«axtru»lonhMmu«ledto«nlncriMeof20%oftheeiKap»datadlodin«. 


EXAMPLES 


T9 WO irt or dBMprepyt ether wem added 100 ml of a mUun of phoaphollpida oontaining the foilm«<na 

TTww WK« than added 30 of a «^ a<njaoua aolutton of lopamktal 
whole wtlwaubjactad to 

WOjJb^ort^^ 

SanuJlaa of tWa pmpaiatlon were then autjacUd to ejdruaton »e^ 
(un, I |iin or 2 |im at 7S*C under a preaawa of about 5 bare. 

The varloua aitrudad or noiv««uded preparattena were then aubjeetad to ultraoantriftjgation (235.000 a 
30 mtautoa). after which the llpoMmic vsaldea were ra^isperMd in a buffering medium (0.9% NeQ 10 mM 

Trie. pH 7 J) (Teato I and 2). Aeoofdino to a nK)dif Icatlon. Ihere waa uaed. aa dlaperalon phaa* an leo-oan^ 
J!? lopamidol aolulion. La. formed of 0.7 M glueoaa. 15 mli4 NaO. I mM Trie (toat 3). TWa purtfleaiion 
•tap (alMnation of the iodine diaaoived In (he diaperaive pheae) waa then repeated a certain number of timee 
with one or other of theee aoiutiona. the centrthigina teUng place at 26,000 g for IS mbiutoa. down to e reaidu^ 
iodine content of ttia diapwaion phaae below OJ mgM. Thia content waa meaaured by spedrophotom^ at 
260 nm. In general, a number of ewiMOgatlon and radisperaion ttagae of four, or leaa. ia auauffldent to 
■GMeving the deaired degree of purification. » auauiiwam to 

Aa Ihia etege. the quantSy of oncapaulated Iodine waa determine aa deacribed in axample i. by traetment 

of en aliquot quanttly with aodium dodeeyl^ulphate (SOS) : OJ frt of 10% aqueoua SOS la added to 0 9 n< of 
tfte aolutien of lipoaomea. and (he mixture ia heated tor 5 minutea at 40*C. then the •pecm>photametrfe reading 
la token (the eonM being an identical aample without encapsulated iodine). The opdetf density corresponding 
to I mg of lodineMil of the solution ia a054 at 260 nni By meana of a parllde counter (COULTER Itowelzei^ 
the mean al» of the iipoaomic vesidee end ateo the pdydiaperslvity thereof were eateWiahed. 

Tha raat^to appear fei the ftaUowIng toUe. The teato I and 2 concern samplaa of suapenalona in a aline 
edution; the teate 3 eoncam euapenalon In glucoae medium. 
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neurans 

Means size 

Polydis- 

Encapsulated 

Test 

porosity 

f vesiclfts 


iwQins 


(UB) 

<nffl) 


of llDids) 

1 

initial Stat* 

610 

5 

2,23 

lA 

2 ua 

555 

5 

2.49 

2 

initial state 

662 

5 

^ 05 
J • 

2A 

1 LIB 

482 

A 
f 

J • /9 

2B 

0*8 (IB 

468 


w • OX 

2C 

0.8 pa 

346 

3 

3.7S 






3 

initial stata 

919 

5 

3.61 

3A 

2uB at aabient 





tcoperatura * 

708 

3 

3.12 

3B 

2\m at 75*C 

883 

3 

3.96 


In this test, extrusion took place at aabient teaperature 


instead of 75*C.- 

The resuiti of this table show that a single extrus ton operation lead 
of encapsulated todine and a decraase oT the polydispsrshfity index P. In addition, the t/l proportion of 
encapsuiatad todne (and also the degree oT homoganisation of the size of the vosldas) Increases when tha 
dimension of the pores of tha fOtarIng mambtane decreases. 

In olhartaat It has bean possible to Incressa the sncapsutated todlna content up to about 8 mg/^ of llpida. 

EXAIIPLS3 

lnaoGardanoewithE.SPONTONaCal. (Intern. J. Pharmacautica (1985) ^299), a aolution was prepared 
which contains 543 mg of dispebnttoyl phosphstidyl choline (FLUKA). 57 mg of dlpslmttoyl phoephatidtoa add 
(FLUK^ and tieoae of MC-trtpabnttlne (Amarsham, 0 J (iCI) In chloroform (42 ml). 14 ml of thia solution warn 
plaoad in a 200 mi flaak and evaporated to drynass in a rotary avaporetor undar a pvtlal vacuum at 25*C. 
Thare were than added 25 mi of ei.2% aolutlon of topamidd (8RACC0) (corraeponding to 300 mg of todine 
per rnO prevtoualy heeted to aboU 58^ and the mteture waa allowed to Incubate for two houn 
tamparelura. Thto rnfadure waa then subjected to five oantrffog^ 

for 30 mirwiaa, folowed by four at 29.000 g for 30 minutea at 4«C). aach of these centriiigtog operations being 
folowed by the residue bsing rasuspendad In a saline aolutlon (Naa 0.9%. Trfa-HO 10 mM, pH 7.2). Thaie 
waa ttmaaftar detarmlned. spedrophotDmadteaUy at 280 nm (see tha preceding example), the reaidual 
conoanmton of topamidd in tha waah^imtars of the tost washing oparstion. and alM 
aduttan after rupbolng of the llpoaomto veaidea by aodium dodecyi-eulphate (80S). In thte way; there ware 
maaaured 0.08 mg of to^ per ml in the residud waMng watara, and 7 J mg par mi of encapadated iodine 
par ml of tlpoaome adutton in the waahed compositton (25 id). By analyaia, udng a adntlatton oountar 
(Bedcrnan LS 6IOO0) of an dlquot quanttty of the find cornpositton (aee exam^ 
the oancenMton of the lipida waa 5.2 mgM (thto corraeponding to 65% ^ the inttU 

The praparatton of the lipoaomea as deacrfbed above was rapeated ao aa to obtain, in total 375 mi of 
suspenston containing 7.7 mg of ancapaulated todine par mi and 5.5 mg of OpMa par mi (ratto of 
todlne/phosphdipids 1.39). Thto praparatton waa than aubjactad to a diafltratton at 10*C with the aid of a 
mtorofltritton module (type MO 020 CP2Ne. porosity of 0.2 pin, 
the vdurna of liquid pMsing through the rnarnbrsna and eliminated to the fitrate bei^ 
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•ddWon in tfM mapmion of OposomM of a fresh salino solution (Nsa 0,9%, TtMQ 10 mM pH 7,2). Aftat 
alimlnstian cT LS I offBtrstA, lh« dlsfOtrataed solution was concantrstad* this yWdlng 07 oTmicrofBtaiad 
Qposomaa. tha n^iortty of tha vesidas of a siza smaflsr than 0^ mn having baan aUmkistad. Analysia shows 
that this praparstion oontaina 24.0 mg of ancapsulatad lodina par m< and 1^4 mg of Opida par ct4. La., a ratio 
o# aneapautatad lodina/phoaphollpids of 152. Tha microfOtation has thus mada ft possibia to Incraasa tha 
ancapaulatad k)dina/phoaphdIpU oonoantration fnm \M to 1.52. l.a. an Incressa of about 9%. 

EXAIIPLE4 


Sdutiona or Hpoaomaa (3 batch) wara praparad by tha lachnkwa which la daao!^ 
mg of llpida (NC.05H9/DPM • 0)1 by waiQht), thaaa llpida alao containing 1.5 nCI of MC-<rfp^mitina (radioactiva 
1ncaraiamant}.Usadaalodlnaaobjtion (300mgM)isasolutionof fi^by waightoflopamidol bianOmM 
Tfia bufMng agant pH 7Z I0-H4 dlaodium EOTA, this solution ba^ fStaradbafbrahand through fStais of 0.45 

Two or tha suapansions QfOposomaa obtalnad by maana of tha aforasaid ingiadianta waro axtiudad, at 
75*&« through mambrmnaa which rospacthraly hava a porosity of 2»iffl and 0.8|im. Tha thM sduflon (oonM) 
was not axtrudad. Tha throa solutions, raspactivaly labalfad E-2, E-0.8 and T, wara ftirthar purtfiad by 
ultracantrihigationaadaacrtbad in Exanr^la Z than baing suspandad In a salt solution (0.0% Naa, lOmM Tria, 
pH 7.2); oantrmigatfon and rasuspanaion baing repaatad 4 timaa. In thia way; maasurad by analysia aa 
dascribad In axampla 2. tharo ara obtained, in succession, tha following respective vstuas fbr msan dimension 
00 tfie vesides (pdydispersitivy) sndd content of encapsulsted iodine in mg per mg of iipMs: 
T :52lnm(5);Z39 
E*2 :35lnm(3);Z72 
E-0L8 :323nm(2):ZS3 

Theea llpoaomes were injected Into the caudal vein of laboratory rats (SPI^OUE-OAVV^^ 
120 mg d iodbe per kg. One hour after injection, ttie animala were IcQled and the Wood waa coflectad In 
heparlnlzadtubea.aaweUaa tha organa, livers and lunga, which, after having been drfed and weighed, wero 
burm to an appropriate conibustion epparstua (PACKATO oxidiser). The CQi prod^^ 
ooaedadandanalyaadbyseintfilation. The blood «im also analysed sftsr being brought Into solution (atiguot 
quantttiae of 0.25 ml) In 1:1 (v^) mbdura of Sohiene^/laopropanol 0 ml) and dacoloiization by HiOs (0.5 tfi, 32%). 
The varioua samplee had added theroto 10 ml of OlMILUMe^ ((adntination liquid) and their radioactivity waa 
maasursd by mesne of a BECKMANN LS-8100^ adr^atatfon counter. 

The reautts. sat out In the fbOowing table, aro expressed aa a percentage of ttw Injecteed dm 
by the blood orthe organs under examination (each result Is s mean of 3 measurements). 


Specimen Blood Liver Lung 


T 1.0 41.5 12.3 

£•2 1.6 43.2 0.5 

E-OB 1.4 47.9 0.3 

It is aattMshed, ftom the above rasulti, that tha honv)gen isation of ttie d fa^^ 
tha abalbnte eorrospondlng to ttw porosity range of ttie 0.8 and 2|iffl membrane resulto in a considarable 
dMnutfon or tha eaptoifng of Iheea veaidee by the lunga^ 

EXAMKeS 


Aa deaoM In example 4 (specimen E-08), suspensions of llposoinee were prspsred. analyala 0^ 
suspsnsiona having auppllad the foOowing values: 

32.5 mg of Dpids and 70.2 mg or lodlnaM of suspanalon, tills oorrsspondng to 2J6 mg ^ 
parmgorilplda. 

Tha next stsp waa tiM iryaction of thIa suspanaton into four groupa or Spregue4)c^ 
ki each group) at ttM rato or 250 mg or Mine per kg. 

By way ol comparieon, eqidvalam quantitiea or iodlna, but not encapsulated In npoeomee, we^ 
HID oornnx racsL 
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Th« mlmrti «m ui.d. in graupa. af tar 30 miraitaa. I hour. 4 houra and 24 houm and tha Wood waa 
coOadad andoonaavad m haparinlzad lubaa. Jht organa Olvara. aplaana. Udnayi and lunoa) wan ramovad 

SiUSo^TS --Ofdanca with tha mathod daaalbad by MEUER at a(. 

The quantBy of iodina ratainad by tha varioua oigana rafarrad to abova waa datarmlnad by 
fluoraacanoa. ualng a PHIUPS PW I4J0 appaiBtua with a Cr aiwda. voltaga - 50 KVS curi^ 
con«*ad raniH (br tha blood oontant appear In tha fonowing taUa and also eomprlaa maaauramanta earilad 
out on untTMtad animalib 


TABLE 

M9 of iodine/9 of tissued 


Tiae after 

injection (h) l^ver spleen kidney lungs blood 


untreated 


0al2 

0.19 




aniaials 


0.06 

0.12 






non-encap-* 

0,5 

190 

18 

^30 

110 

170 

sulated 

1 

180 

11 

380 

48 

46 

iodine 

4 

90 

8 

33 

13 

1 


24 

1 

1.5 

0.8 

1 

0.2 

encapsu- 

0.5 

2400 

5900 

300 

300 

600 

lated 

1 

2700 

6600 

280 

200 

100 

iodine 

4 

2200 

6200 

60 

160 

7 


24 

800 

3500 

15 

50 

0.6 


Theal»«ie«it»ahoi«fhowftaadmin(rtratta 
lh«r aiKJ me sple^i and eventuafly is ralathraly itow 

J" ^ ^•nwnrtrate the oonsidafabia tachnieai pfogreta which k adOeved by the praaant hvrtlon, a 
la of Irtwit tD show, alda by aide, the laaulta whkA am ol)t^ 
pftortart 

Fo raitafcflshino(«aatateorthaartiefaranealanttdatDcaft^ 
Me^MtfoaThac^^ 

a aarfaa of paramatam which are Inharant In tha llpoaoma suspenaiona. Tha namea of tha authors of tha 
fetotneaa appear tn tha fint oolufmL 

EXAIIKB8 

Thallpoaomaawhlchai»praparadaadaacirt)adlnaxampla4(tpacinw 
in the doaage or 290 mg ol iodlnaAcg to SpragueOawiay rata which had bean tujactad to a oomputarlzad 
tomooraphie axainination of tha IKrar. baibfa and af tar tha kijacte 

A siamana Somatom 2© tomoQiaph waa used, tha examination baing undartakan undar tha Mowing 
oonQKionK 

-matiteor256x29a 

-fMd or view 14 cm 

- thicknaaa or examined layar 2 mm 


a « 
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— sesnnlnQ ttm s Moondt 
-X-riyKl2SKVinA«230 

Tb« ImagM wtm raoord*d btfbm tha InJ^cflon of th« suspension of liposomes, then 5\ lO*. 15*, W. 60*. 
90^.2!u3hend4h «f tsr tho Injectton, snd thers wis observed sn Increase In contrest of the liver, expcessed 
in HounsfWd Untt (HU). this tnoreese being between 50% and 130% during the period which Is between 30 
minutee and 4 hourm. 

it shoiid be noted that IT. in the techniques disdosed tn the previous examples, dioetyi-phosphats (DCP) 
or dipalmitoyl-phosphetidyi gtyosral (OPPG) is used In place of OPPA for ptepering the Itpoeome vesidee. 
slmBar leeUti are experlmed. 


11 

a 
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TABLE 

Properties of Lipcsoaes contAlning ooaciflers to X-rays 


10 



Opacifying 

Ratio by 

Encapsulated 

Inventors 

Lipids 

agent 
I ngiM/Bi 1 

weight 
locine/ 

vol use 

13 




iipia (g/gi 


KAVROH 

So/a lecithin 

Dlatri- 




•t al. 

cholesterol 

zoate 

0.14 

0.4 

30 

RYAM(I) 

stearyl amine 
Phosphatidyl 

(370) 
Dlatrl- 




et al. 

choline/ 
cholesterol 

zoate 
(14S) 

0.9 

6.2 

a 

SELTZER 
et al. 

Lecithin/ 
cholesterol/ 
stearyl anlne 

losefa- 
mats 



JO 

R7ABr(2) 

Phosphatidyl 

Dlatrl- 




et al. 

choline/ 
cholesterol 

zoate 

0.4 

1 


ROZEHBERC 
et al. 
BEKITA 
et al. 
CHENC 
et &1. 


ZALOXSn 
et al. 

£ivEzmoir 

(EsAfflple* 
type) 


Soya lecithin/ 

cholesterol 

Egg lecithin/ 

phosphatidyl 

glycerol/ 

cholesterol 

Lecithin/ 

cholesterol/ 

atearyl aaine 

NC 95 \Pi 

DPPA 
(soya leci- 
thin) 


lohexol 
( •mothers) 

Diatri- 
zoate or 
iotrol 

lopaaidol 
(300) 


1.5 
0.2 

0.25 


3-4 


2.7 


0.6 


7-12 
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L InftdBblt aquMus composition, dtv«lopod (br opactf y<ng oiQm fbr X-ny txamtnation, fanned of a 
mpontion In a phytteiOy tolarmbia tquaoua madfum of lipoaomic vasidaa having a lipldie nww b f an a 
i oontaMng, ancapaUatad In ttiasa vasidaa, at laast ona todlnatad oiganle compound opaqua to X-rsya tn 
aquaoua solution, charactartzad In that tha vasidaa of tha liposomas hava a maan siza which Is batwaan OJS 
and 3 itfn, and that tha rilio or ma Might or tha iodlna ancapsutatad In ma llposomie vasddas to ^ 
tha Qplda or tha aald mambrana In from 1^ to 6 g^ 

2. Compoatton aooofding todalm t. chafactsrttad In mattha poiydispsfsivtty or tha siza or ma vasidas In 
w thaiangauf^oonaidsrationlsnathigharthan4. 

3. Comp osi tion aooortlng todalm I, of which tha oonoantration or lipids In suspans^ 
nisdium is t wt w aan 20 and 60 g1,charictartead in that >s viscosity dosa not axe 

4. P wos s s tor maidng tha compostion acooidlngtodalmlbylnoraaaingthaancapsulationcapadtyoran 
wjuaous suapanslon of Il p o so m ss comprising llpidlcmsmbrana vasidaa oontainino. In aw ^p^ 

ia laaal ona opacVylng agant to X^caya in solution in an aquaoua liquid, chaiactartud In that thasa llpoaonwa In 
auspanslon in tha said aquaoua liquid ars subjactad to an axtrusion through a fitsdng mambrana «^ 
ranging b a tw aan Ovi and 3 mm, ao as to 'normaUza* tha siza of tha said vasidas in a ranga of vsluas 
oonasponding to tha siza of tha ports of tha said msmbrana* 

5. Prooasa according to dalm 4, charactartzad In that, af tar normalisation by axb^ion, tha pdydisparsivity 
9 indaxorthavaaidasisnothlgharman4. 

6. Procasa according to daim 4, charactartzad in that tha suspansion or *normallzad" npoaomaa Is 
sutjsctod to an ultraoantriftjgation or to an ultraf Qtratlon In ordsr to saparsto or oonoantrato tha said vasidaa 
which am than radiaparsad in a naw diaparsion msdium fhm dissdvsd iodina, ma af 

batng to laduca ma proportion of non^ncapsulatad iodina. 
3$ 7. Prooasa according to daim 4, diarsctartzad In that, aftornormdiaatioa tha Siza or at laast 70%^ 
lipoaomie vasidaa ia batwaan 0^ and 2 Mfli* 

8. Preoasa according to dalm 4, charactorfzad In that tha suspansion oT 'normsllzad' npoaomaa is 
sutjsetodtoamiororBtration. maarfactofthlsoparBtionbaingtoaiimlnatoarssidual ^Mnttyori^MSomaaor 
wMoh tha siza la balow tha said rangs^ and dao to rsduca tha coneantrstion or nori-ancapaulatad iodina ^ 

9. Prooasa fccording to daim 4, charactartzad In that tha oparsdon taliaa placa at a tsmparature highar 
than tha transSion tampsratura or ma Qpids co n st ftu dng tha fl po s o m ic mamtvana, tha rasult of thasa condMons 
baing to liiciassa ma concantrallon or tha ancapsulatad lodlna* 

10. Procasa according to dalm 9, charactartzad In mis tampsritura is batwaan 50 and 90*C. 

M ILCornpoaitionaocordIng to daim I, Gharactsrfzad In that tha iodinatad organic ooinpound is sola 

lopamiOQi, lomaproi, lonaxoiv npanvx, lopromioa, loatmioa, nvarsoi, Knreian, l o ras ui, loaoianai, wuauiiu, 
bisKN4,5-bisH2>dliydraxypropylaminocaftonyi>^^^ N-hydrQKyacatyi.imino>-propana. 

tZ ComposWon according to daim I, charactorizad in that ma lipids ara salactad from ona or mora of tha 
hydroganatad soya ladthina, dipsimitoyHihosphatldyl chdina (OPPC). distoaroyl-phcaphatidyl choiina 

m {pSPCU sphingomyslina (SM), dleatyft^hosphato (OCP). diplamftoyMmphatidyl glycsrd (DPPO) and dipal- 
mttoy^'phoaphatitfc add (DPP^u 


tnP zisrtara wtflriga Zu sa mm ansat zung zur Opazgizisrung von Organan bai t6ntganologischan Untarsu* 
chungaa, bastahand aua ainsr Suspansion von Ltposomanvasicain mt Upidmsmbrsn m physidogisch 
varMgPehsm wiftiigam IMadiuni, wobal in diasan VasOcaln mindas^ 

dung» dtoopak9aganQbar RAntganstraNan Ist in form ainsr wiflrigsn IjSsung aingalcapsatt ist, datedi 
m gaissn n zaic h nat daft dia Upoaomanvaalcal aina durc hschni tflicha 6f6Aa von ai5 bis 3 pm haban, und 
daft das V^httnia von Qawiett daa In dan ijpoaoinanvaaacdn vargaicapsalton oda zu Gawm 
dar Upoaomsnmsmbran zwlschsn 1,5 und 6 g/lg IsL 

X Zusammansatzung nach Anspruch 1. dadureh gslcannzaichnat, daftdia Polydlsparattit dsr VaaBcalgrOaa 
m lmbsr0cl(aiehtlgtsnBaraichnichtgr0aarsla4tat 

3L Zusammanaatang nach Anspruch 1, In dsr dia ImbaaagtonwlOrigsnMadiumsuspandiarM 
ainar ICdrizantration von 20 bis 60 grt anthatton sind. dadureh gsicannzaiehnat daa A 


a « 
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ntohk 30 mPu Obmtftiat 

C Vartetvvn zur HmtoOung der Zussnvnensstzung nach Anspruch 1 dufcli ErhOhung d«r VMcapMluno*- 
OhiokotttfcwwUriQM Uposonionsusptnsioa di* VosM ^ enthflit tn derwn minda^ 

tens dtn lodlortar ocganiachir Wtrtotoff. d«r opak zu Rfintoonstrmhlan 1st, tn form einar waOffQan LBauno 
varfcapsaltlst.daduichQakannzaichnat.daadialnbaaa9tarwi^ Upoaoman 
dureh akia FBWannambfan mil airw PofangrtlU 
VasM auf aiM GrUa zu atandafdialaran, dia dar Porai>or<UU ba^ 

S. VarteTvan nach Anaprudi 4. dadurch oakannzatchnat daa nach Standaidiaianino Axch Extrusion dar 
PolydisparatttiindaxdarVaaacal nichtortte 

C VarMvan nach Anspruch 4. dadurch gakannzaichnat daft d 

uttrazanMigiart odar ultrafOtriart wW, urn dia baaagtan VaaM zu trannan odar zu konzantriaran, dla 
dann to ain nauaa, von oeiftstam rod IWaa Dlsparitonsmadhim wi^ 
dar Antal an nicht-varkapsaltam lod varringart wM. 

7. VarWtfin nach Anspruch 4. daduich gakannzaichnat. daft nach dar Standaidislaruno mindastana 70% 
darUpo ao manvasikal aina Grflfla zwischan 0^ und 2 haban, 

& VarfUvan nach Anspruch 4. dadurch gakannzaichnat dsA dla Suspansion standardlslartar Upoaoman 
maoofBWart wW mit dam Effakt daft aina Raattnanga von Upoaoman, daran 
gananntan Baraichaatlagt. altoilniart wird. und. dattzudam dia Konzantratlon nlcht^wkapaaitan teds daa 
wiBrlgm Suspanstonsmadiuma varrfngart wild. 

t. VarWwan nach Anspruch 4, dadurch gakannzaichnat daa diaaarVorgangbala^ 
ala dar Obargangstsinparatur dar Uplda dar Upoaomanmambfan durehgamhrt wirl 
diaaar Badingungan aina ErhOhung dar Konzanmten an varkapsaltam tod 1st 

ia vWW«»nnachAnspruch«,daduichgakannzak*natdaftdiasaTain^ 

H. 2ua«nrnansatzung nach Anapruchl. dadurch gakannzak*nat daa dia iodl^ 

aua topamkM tomaprol. tohaxol. topiomid. lovaiao. teWan. otasufl, odbcand. odadmot l-^^lJJ-W- 
bls<2>dihydrt)eypiopylaminocafbonyl)^,6^iod-phan^ ga^rtwi 1st 

1i Z usM nm ansato ing nach Anspruchl.dadurchgakannzakittwt daa dia Upkia aua atoam odar m^^ 
dar hydriartan Soydadlhina, Oipafcniteylphoaphalidylcholta (OPPCK Wstaawylphoaphatldyldidh 
(OSPCK Sphtooomyain (SMX Oteatyphoaphat (OCP). Dtpalmiioylphosphatidy<glyoaro (OPf>G) und Dipal- 
mitoylphoaphatfdsiura (DPPS) gswiMt sM. 


I tf^adabia, dastfn4a i opadTlar cartalna oiganaa poitf axamana aux rayona-X. 
tfUiia auapanalon. dana un ntflau aquaux physWoglquamart aooaptabla. da v*^<; 
1 4 inainbrana da llpldaa oontanant ancapsU4 dana oaa viafcaiiaa, au molna 
I iodi opaqua aux rayona*X an aokitfon aquausa. caracttrMa an ca qua laa v«aiaa daa 

^ iprtaartwit una taltonwyannasilu4aant»0, 15 atamii, at qua la rapport Aip^ 

ancapauM dana iaa vMoulaa ^oaomlquaa * oakii daa Ilpldaa da iadita mam^ 

su^ant la «vandlcaOon 1. caract4r<a4a an oa qua to 
I dana to gamma considMa na d4passa paa 4 

rn m pns n m n su^ram to n i n fl r r- " — '-T^^ ...u ^ ^iM mn^ rf^ Bnhiaa an susoanslon dana 
todt inllau aquaux ast stei4a antra 20 at 60 gfl, caract4r<s4a an ca qua sa viso)^ 

mPajsAST^C 

PioeM* da pfiparatfon da to oornpoaftton sulvant to ravamlkato 
d'ancapautotkm d^lna suspanakm aquausa da llpoaomaa oompranant daa 
npldiqua flontonant afW~J*. « '«P*«*"^^ 
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